Next generation sequencing analysis of soy glyceollins and 17-β estradiol: Effects on transcript abundance in the female mouse brain.
Glyceollins (Glys) are produced by soy plants in response to stress and are known for their anti-estrogenic activity both in vivo and in vitro in cancer cell lines as well as peripheral tissues. Glys can also exhibit non-estrogen receptor (ER) mediated effects. The effects of Glys on gene expression in the brain are still unclear. For this study, 17-β estradiol (E2) or placebo slow-release pellets were implanted into ovariectomized CFW mice followed by 11 days of exposure to either Glys or vehicle i.p. injections. We then examined the female mouse brain transcriptome using paired-end RNA sequencing (RNA-Seq) on the Illumina GAIIx platform. The goal of this study was to compare and contrast the results obtained from RNA-Seq with the results from our previous whole brain microarray experiment, which indicated that Glys potentially act through both ER-mediated and non-ER-mediated mechanisms, exhibiting a gene expression profile distinct from E2-treated groups. Our results suggest that the transcripts regulated by both E2 and Glys alone or in combination annotated to similar pathway maps and networks in both microarray and RNA-Seq experiments. Additionally, unlike our microarray data analysis, RNA-Seq enabled the detection of treatment effects on low expression transcripts of interest (e.g., prolactin and growth hormone). Collectively, our results suggest that depending on the gene, Glys can regulate expression independently of E2 action, similarly to E2, or oppose E2's effects in the female mouse brain.